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-ADVANTAGE - Amount of slurry discarded after regeneration is liighly minimized, whicii 
improves the recycling rate of slurry. 

DESCRIPTION OF DRAWING(S) - The figure shows the general view of a slurry regenerating 
apparatus. 
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' * NOTICES * 

JPO and INPIT are not responsible for £uiy 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original^ 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 

[Claim 1] The slurry playback approach characterized by providing the slurry concentration process of 
removing said a part of dispersion medium from said slurry, pH adjustment process of adjusting said 
condensed pH value of a slurry, and the recovery process that collects the abrasive grains and dispersion 
media below predetermined particle size from the slurry to which said pH value was adjusted in llie 
playback approach of the slurry which has an abrasive grain, a dispersion medium, and an impurity. 
[Claim 2] The slurry playback approach characterized by providing pH adjustment process of adjusting 
die pH value of said slurry, the slurry concentration process of removing said a part of dispersion 
medium from the slurry to which said pH value was adjusted, and the recovery process that collects the 
abrasive grains and dispersion media below predetermined particle size from said condensed slurry in 
the playback approach of the slurry which has an abrasive grain, a dispersion medium, and an impurity. 
[Claim 3] The slurry playback approach characterized by providing the process which adjusts a pH 
value, and the recovery process which collects the abrasive grains and dispersion media below 
predetermined particle size from the slurry to which said concentration and pH adjustment were carried 
out in the playback approach of the slurry which has an abrasive grain, a dispersion medium, and an 
impurity while removing said a part of dispersion medium from said slurry. 
[Claim 4] Said concentration process is claim 1 characterized by carrying out by removing the 
dispersion medium which said slurry was contacted in the filter for concentration which passes only a 
dispersion medium, and passed this filter for concentration thru/or the slurry playback approach of three 
given in any 1 term. 

[Claim 5] Claim 1 characterized by adjusting said pH value within the limits of specification thru/or the 
slurry playback approach of four given in any 1 term. 

[Claim 6] Claim 1 characterized by adjusting a pH value by adding a dispersant to said slurry in 
adjustment of said pH value thru/or the slurry playback approach of five given in any 1 term. 
[Claim 7] Said recovery process is claim 1 characterized by carrying out by collecting the components 
which the filter for recovery which passes the abrasive grain below a dispiersion medium and 
predetermined particle size was made to pass said slurry, and passed this filter for recovery thru/or the 
slurry playback approach of six given in any 1 term. 

[Claim 8] The slurry regenerative apparatus characterized by providing the circulation section which has 
the enriching section which removes a part of dispersion medium from said slurry, and pH controller 
which adjusts the pH value of said slurry in the regenerative apparatus of the slurry which has an 
abrasive grain, a dispersion mediimi, and an impurity, and the stripping section which is connected with 
said circulation section and collects the abrasive grains below a dispersion medium and predetermined 
particle size from said slurry. 

[Claim 9] Said enriching section is a slurry regenerative apparatus according to claim 8 characterized by 
providing the filter for concentration which passes only a dispersion medium. 
[Claim 10] Said slurry stripping section is a slurry regenerative apparatus according to claim 8 or 9 
characterized by providing the filter for recovery which passes the abrasive grain below a dispersion 



http://wvm4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fvmw4.ipdl.inp... 10/24/07 



JP,2003-200347,A [CLAIMS] Page 2 of 2 

medium and predetermined particle size. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this tremslation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention reduces the amount of the slurry discarded especially about the 
slurry regenerative apparatus using the slurry playback approach and it which reproduce a used slurry, 
and relates to the slurry regenerative apparatus using the slurry playback approach and it which raised 
the regeneration rate of a slurry. 
[0002] 

[Description of the Prior Art] In current and semiconductor production, CMP (Chemical Mechanical 
Polishing: chemical mechanical polish) serves as an indispensable technique. This CMP is in the 
inclination which it is appUed also to metal wiring including an oxide fihn, and that applicability 
expands further. 

[0003] At a CMP process, flattening processing of the device front face is carried out using the slurry 
which distributed the abrasive grain, and a lot of wash water and abrasive grains are needed. A lot of 
current, such wash water, and abrasive grains are disposed of as waste fluid, and these reuse is desired 
from reduction of the load to an environment, and a viewpoint of a deployment of a resource. Moreover, 
although the commercial abrasive grain which consists of Si02 grade is usually used as an abrasive 
grain used for a CMP process, these are very expensive and to lessen the amount of the abrasive grain 
used also from an economical viewpoint is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] As for wash water, an abrasive grain, etc. which are used for 
a CMP process as described above, it is desirable to reduce and reuse the amount of disposal from a 
deployment of a resource, consideration of an environment, and an economical viewpoint. Especially the 
abrasive grain used for a CMP process is very expensive, and it is desirable to decrease the amount used 
as much as possible. 

[0005] However, since the slurry used once is diluted with wash water etc., slurry concentration falls 

and the pH value is also changing to the neutrality side. If slurry concentration falls, it may become 

impossible to grind a request. If the pH value of a slurry changes to a neutrality side, condensation of an 

abrasive grain occurs and it may become impossible moreover, to grind a request. 

[0006] Furthermore, polish waste, for example, the piece of a pad, the piece of a metal, the piece of an 

oxide film, etc. are mixed in the slurry used once. When a CMP process is performed using a slurry 

which was described above, it becomes impossible to perform suitable polish. Precise processing is 

called for in processing of the semiconductor device with which recent years were integrated especially 

highly, and it is important to keep the property of a slurry constant also from this point. 

[0007] This invention is made in order to solve a technical problem which was described above, and it 

aims at offering the slurry playback approach for obtaining the slurry which has a property equivalent to 

a new slurry, and the slurry regenerative app£iratus using it while reducing the amoxmt of the slurry to 

discard and raising the regeneration rate of a slurry. 

[0008] 
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' [Means for Solving the Problem] The slurry playback approach of this invention is characterized by to 
provide the slurry concentration process of removing a part of said dispersion medium from said slurry, 
pH adjustment process of adjusting said condensed pH value of a slurry, and the recovery process that 
collects the abrasive grains and the dispersion media below predetermined particle size from the slurry 
to which said pH value was adjusted in the playback approach of the slurry which has an abrasive grain, 
a dispersion medium, and impurities (polish waste, the piece of a pad, the piece of a metal, piece of an 
oxide film, etc.). 

[0009] Moreover, the slurry playback approach of this invention is characterized by providing pH 
adjustment process of adjusting the pH value of said slurry, the slurry concentration process of removing 
said a part of dispersion medium from the slurry to which said pH value was adjusted, and the recovery 
process that collects the abrasive grains and dispersion media below predetermined particle size from 
said condensed slurry in the playback approach of the slurry which has an abrasive grain, a dispersion 
medium, and an impurity. 

[0010] By the slurry playback approach of this invention, these may be performed to coincidence 
besides performing a slurry concentration process and pH adjustment process separately, as described 
above. 

[00 11] Said concentration process can contact said slurry in the filter for concentration which passes 
only a dispersion medium, for example, and can be performed by removing the dispersion medium 
which passed this filter for concentration. 

[0012] As for said pH value, adjusting within the limits of specification is desirable, for example, it is 
within the limits of 10-1 1 in the slurry for oxide films. Adjustment of such a pH value can be performed 
by adding dispersants, such as a potassium hydroxide. 

[0013] Said recovery process can be performed by collecting the components which the filter for 
recovery which passes the abrasive grain below a dispersion medium and predetermined particle size 
was made to pass said slurry for example, and passed this filter for recovery. 

[0014] Moreover, the slurry regenerative apparatus of this invention is characterized by providing the 
circulation section which has the enriching section which removes a part of dispersion mediimi from 
said slurry, and pH controller which adjusts the pH value of said slurry, and the stripping section which 
is connected with said circulation section and collects the abrasive grains below a dispersion medium 
and predetermined particle size from said slurry in the regenerative apparatus of the slurry which has an 
abrasive grain, a dispersion medium, and an impurity. 

[0015] Said enriching section possesses the filter for concentration which passes only a dispersion 
medium, and said slurry stripping section possesses the filter for recovery which passes the abrasive 
grain below a dispersion medium and predetermined particle size. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained. 
[0017] Drawing 1 shows the example of the slurry playback approach of this invention. The slurry 
playback approach shown in drawing 1 (a) removes first a dispersion medium (liquid component which 
consists of moisture, a dispersant, a penetrant remover, etc.) more unnecessary than a used slurry, 
condenses a slurry, adds a dispersant to this condensed slurry, adjusts pH, and collects the abrasive 
grains and dispersion media which are needed at the end. The slurry playback approach shown in 
drawing 1 (b) removes a dispersion medium more unnecessary than the slurry to which the dispersant 
was first added to the used slurry, pH was adjusted, and this pH was adjusted, condenses a slurry, and 
collects the abrasive grains and dispersion media which are needed at the end. 

[0018] You may condense performing pH adjustment, as it is not necessary to necessarily perform such 
concentration and pH adjustment separately for example, and is shown in drawing 1 (c). Thus, efficient 
recovery of an abrasive grain is attained by adjusting pH before the process which collects the abrasive 
grains and dispersion media which are needed. 

[0019] Hereafter, drawing 1 (a) is explained as an example about the slurry playback approach of this 
invention. Drawing 2 shows an example which showed the concentration approach in a concentration 
process. In addition, in drawing 2 , drawing right-hand side is a concentration side, and shows the slurry 
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condensed. Drawing left-hand side is a discharge side, and shows the dispersion medium removed from 
a slurry. In this invention, what it considers [ what ] as the filter 1 for concentration, for example, mainly 
passes only a dispersion medium 2, and passes neither an abrasive grain 3 nor an impurity 4 is used. As 
an abrasive grain 3, for example as an object for oxide films, cerium oxide (Ce02), a silica (Si02), etc. 
are mentioned, and an alumina (aluminum 203) etc. is mentioned as W, aluminum, and an object for 
Cu. Although it changes as a filter for concentration also with abrasive grains to be used, the hollow 
fiber whose aperture is 0.01-0.15 micrometers, for example is mentioned. As an object for oxide films, 
an about 0.05-micrometer thing has a desirable aperture especially as about 0.1 micrometers and an 
object for W. 

[0020] The slurry which you are going to make it condense from the concentration side of such a filter 1 
for concentration, for example, a used slurry, is contacted, and the filter 1 for concentration is passed 
and a part of dispersion medium 2 is removed. Under the present circumstances, the abrasive grain 3 and 
impurity 4 which cannot pass the filter 1 for concentration remain to the slurry by the side of 
concentration. Since separation removal only of the dispersion medium can mainly be carried out 
according to this concentration process, the concentration of the slurry by the side of concentration can 
be raised. In addition, what is necessary is to remove no dispersion media and just to remove the 
dispersion medium of a superfluous part to the slurry concentration considered as a request at this 
concentration process. 

[0021] Moreover, pH adjustment process in this invention adds a dispersant to a slurry, and adjusts the 
pH value of a slurry. Since the penetrant remover etc. is mixed in a used slurry, the pH value is changing 
to the neutrality side rather than the new slurry. Thus, when a pH value changes, an abrasive grain etc. 
will condense. In such a case, when the recovery in the recovery process explained later becomes low 
and the reuse of such a slurry is carried out with CMP equipment etc., it may differ from a slurry with 
the new homogeneity of polish etc. In this invention, a technical problem which was described above is 
cancelable by adjusting the pH value of a slurry. 

[0022] As a dispersant for performing such pH adjustment, KOH (potassium hydroxide), NH40H 
(ammonium hydroxide), etc. can perform an organic acid etc. to W and the slurry for aluminum by 
adding H202 (hydrogen peroxide) etc. at the slurry for oxide films at the slurry for Cu, for example. 
Within the limits of 10-1 1, by Cu, W, and the slurry for aluminum, the pH value of a slurry is 
considering as within the limits of 2-3, cancels condensation of an abrasive grain and becomes possible 
[ acquiring a polish property almost equivalent to a new slurry ] for example, at the slurry for oxide 
films. 

[0023] Moreover, drawing 3 shows the recovery approach in a recovery process. Drawing left-hand side 
is a collected side, and the slurry to which the thing containing the component which should be 
collected, for example, the above-mentioned concentration, pH adjustment, etc. were performed is 
arranged. Moreover, drawing right-hand side is a recovery side, and the dispersion medium 2 and 
abrasive grain 3 which were collected from the collected side are located. 

[0024] At the recovery process in this invention, as a filter 5 for recovery, the impurity of the magnitude 
more than fixed is not passed and the filter 5 for recovery which passes only the dispersion medium and 
abrasive grain which are considered as a request is used. Although it changes as such a filter for 
recovery also with abrasive grains to be used, the membrane filter whose aperture is 0.1-3 micrometers, 
for example is mentioned. Especially, in the case of the slurry for oxide films, that whose aperture is 
about 1 micrometer is desirable. 

[0025] If the slurry by which concentration and pH adjustment were performed to the side collected such 
filters 5 for recovery is arranged, since the abrasive grain 3 and dispersion medium 2 which are 
contained in a used slurry can pass the filter 5 for recovery, they will move to a recovery side. Moreover, 
like an impurity 4, since a big thing cannot pass the filter 5 for recovery, it remains to a collected side. 
[0026] Thus, the slurry in which an impurity is not contained can be obtained by collecting only what 
passed the filter 5 for recovery. Moreover, since a dispersion medium 2 and an abrasive grain 3 can be 
passed at an equivalent rate if such a filter 5 for recovery is used, it is not necessary to adjust 
concentration again by performing a recovery process, after adjusting the concentration of a collected 
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side appropriately. Especially, the pH value of a slurry is adjusted appropriately and it becomes 
recoverable [ an efficient abrasive grain ] by arranging to a collected side, after canceling condensation 
of an abrasive grain. Thus, the collected slurry can be again used with CMP equipment. 
[0027] As explained above, while mainly removing a dispersion medium from a slurry in this invention 
and adjusting the concentration of a slurry, the component to discard is lessened as much as possible by 
collecting only required components and not collecting unnecessary components from a slurry, and it 
becomes possible to raise the regeneration efficiency of a slurry. Moreover, efficient recovery of a slurry 
also becomes possible by performing pH adjustment of a slurry before a recovery process. 
[0028] Next, die slurry regenerative apparatus of this invention is explained. 
[0029] Drawing 4 is the schematic diagram having shown an example of the slurry regenerative 
apparatus of this invention. A new slurry is sent to CMP equipment 7 from the slurry installation tubing 
6. By being used with this CMP equipment 7, a penetrant remover, pad waste, etc. mix in a new slurry, 
and it becomes a used slurry. End storage of the used slurry is carried out through the used slurry 
exhaust pipe 8 to a storage tank 9. And it is sent to the circulation section 1 1 through piping 10 from a 
storage tank 9. 

[0030] The circulation section 1 1 consists of piping 13 and 14 for circulation connected to a recycle tank 

12 and this, and the enriching section 15, the density measurement section 16, and the pH controller 17 
are arranged in the middle of this circuit. 

[003 1] The used slurry stored in the recycle tank 12 is sent to the enriching section 15 through the piping 

13 for circulation. The filter 1 for concentration (dispersion-medium removal filter) which is made to 
pass only a dispersion medium as shown in drawing 1 , and is removed is formed in this enriching 
section 15. Among the slurries sent to the enriching section 15, a part of dispersion medium passes the 
filter 1 for concentration, and it is discharged through the dispersion-medium exhaust pipe 18 outside. 
Moreover, the abrasive grain, impurity, and dispersion medium which did not pass the filter 1 for 
concentration are returned to a recycle tank 12 through the piping 14 for circulation connected to the 
enriching section 15. 

[0032] Thus, a superfluous dispersion medium can be removed from a slurry and the concentration of a 
slurry can be raised by circulating a slurry through the enriching section 15. It supervises by the density 
measurement section 16 prepared in the middle of the circuit, and the concentration of this slurry can 
close the valve 19 prepared in the piping 18 for dispersion-medium discharge when reaching 
predetermined concentration, can stop discharge of a dispersion medium, and can control the rise of 
concentration. 

[0033] Next, circulating a slurry again, where a valve 19 is closed, from the pH controller 17, a 
dispersant is added and a pH value is adjusted to a predetermined value. By adjusting a pH value, 
condensation of an abrasive grain can be prevented and efficient recovery can be enabled at the 
following recovery process. 

[0034] This pH adjustment may be performed before concentration, and you may carry out to 
concentration and coincidence. In performing concentration and pH adjustment to coincidence, while 
circulating a slurry where the valve 19 prepared in the piping 18 for dispersion-medium discharge is 
opened and removing a dispersion medium, from the pH controller 17, a dispersant is added and pH 
adjustment is performed. By doing in this way, pH adjustment and concentration can be performed to 
coincidence and the playback time amoxmt of a slurry can be shortened sharply. 
[0035] Next, the slurry to which concentration and pH adjustment were performed is sent to a stripping 
section 20. A stripping section 20 mainly consists of a tank 21 for recovery, and a filter 5 for recovery. It 
seems that the filter 5 for recovery does not pass an impurity and passes only a dispersion medium and 
an abrasive grain as shown in drawing 3 . A hollow fiber etc. can be used as such a filter. 
[0036] It is made for this filter 5 for recovery to contact the slurry by which the side collected [ that ] 
was stored in the tank 21 for recovery, and the recovery side is connected to the piping 22 for recovery. 
Among the slurries stored in the tank 21 for recovery, the abrasive grain below a dispersion medium and 
fixed particle size passes the filter 5 for recovery, through the piping 22 for recovery, it is sent to CMP 
equipment 7 and a reuse is carried out. Moreover, the impurity which cannot pass the filter 5 for 
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' recovery is accumulated in the tank 21 for recovery as it is. 
[0037] 

[Example] Hereafter, the gestalt of operation of this invention is explained with reference to an example. 

[0038] The equipment of a configuration as shown in drawing 4 as a slurry regenerative apparatus was 
produced. It became CMP equipment mainly from Si02 (particle size about 0.05-1 micrometer), the 
new slurry (made in the Cabot corporation, SC-1) which contains KOH (potassium hydroxide) as a 
dispersant was introduced, and the used slurry discharged from this CMP equipment was obtained. This 
used slurry was introduced into the circulation section, KOH which is a dispersant was added to 
concentration and coincidence, and pH adjustment was performed to them. In addition, the pH value of a 
slurry was adjusted to 1 1, using MS-8102 (0.1 micrometers of apertures) as a filter for concentration. 
[0039] Next, the slurry to which concentration and pH adjustment were performed was introduced to the 
tank for recovery, the dispersion media and abrasive grains which are considered as a request from a 
slurry using the filter for recovery were collected, and it considered as the playback slurry. In addition, 
as a filter for recovery, CMP410-10 UV-M3 (1 micrometer of apertures) was used. 
[0040] Thus, the particle size distribution of the obtained playback slurry are shown in drawing 5 . As 
shovm in drawing 5 , there was no impurity near 3 micrometers - 8 micrometer which was looked at by 
the used slurry in the playback slurry obtained with the slurry regenerative apparatus of this invention, 
and particle size distribution also became almost equivalent to a new slurry. 
[0041] Furthermore, the wafer was actually ground using such a playback slurry, and the polish rate 
(A/min) and the ground homogeneity (irregularity of a wafer) of a wafer were measured. A result is 
shown in drawing 6 and drawing 7 together with the case where a new slurry is used. 
[0042] As shown in drawing 6 and drawing 7 , there is no great difference at the case where the case 
where a playback slurry is used also in which sample, and a new slurry are used, and it was admitted that 
the playback slurry of this invention had a property almost equivalent to a new slurry. 
[0043] 

[Effect of the Invention] According to the slurry playback approach of this invention, and the 
regenerative apparatus, it becomes possible from a used slurry to realize efficient playback of a used 
slurry by performing concentration and pH adjustment before the process which collects the abrasive 
grains below the particle size considered as a request. 
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' * NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention reduces the amount of the slurry discarded especially about the 
slurry regenerative apparatus using the slurry playback approach and it which reproduce a used slurry, 
and relates to the slurry regenerative apparatus using the slurry playback approach and it which raised 
the regeneration rate of a slurry. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.* * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In current and semiconductor production, CMP (Chemical Mechanical 
Polishing: chemical mechanical polish) serves as an indispensable technique. This CMP is in the 
inclination which it is applied also to metal wiring including an oxide film, and that applicability 
expands further. 

[0003] At a CMP process, flattening processing of the device front face is carried out using the slurry 
which distributed the abrasive grain, and a lot of wash water and abrasive grains are needed. A lot of 
current, such wash water, and abrasive grains are disposed of as waste fluid, and these reuse is desired 
from reduction of the load to an environment, and a vievs^oint of a deployment of a resource. Moreover, 
although the commercial abrasive grain which consists of Si02 grade is usually used as an abrasive 
grain used for a CMP process, these are very expensive and to lessen the amount of the abrasive grain 
used also from an economical viewpoint is desired. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the slurry playback approach of this invention, and the 
regenerative apparatus, it becomes possible from a used slurry to realize efficient playback of a used 
slurry by performing concentration and pH adjustment before the process which collects the abrasive 
grains below the particle size considered as a request. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As for wash water, an abrasive grain, etc. which are used for 
a CMP process as described above, it is desirable to reduce and reuse the amount of disposal from a 
deployment of a resource, consideration of an environment, and an economical viewpoint. Especially the 
abrasive grain used for a CMP process is very expensive, and it is desirable to decrease the amount used 
as much as possible. 

[0005] However, since the slurry used once is diluted with wash water etc., slurry concentration falls 
and the pH value is also changing to the neutrality side. If slurry concentration falls, it may become 
impossible to grind a request. If the pH value of a slurry changes to a neutrality side, condensation of an 
abrasive grain occurs and it may become impossible moreover, to grind a request. 
[0006] Furthermore, polish waste, for example, the piece of a pad, the piece of a metal, the piece of an 
oxide film, etc. are mixed in the slurry used once. When a CMP process is performed using a slurry 
which was described above, it becomes impossible to perform suitable polish. Precise processing is 
called for in processing of the semiconductor device with which recent years were integrated especially 
highly, and it is important to keep the property of a slurry constant also from this point. 
[0007] This invention is made in order to solve a technical problem which was described above, and it 
aims at offering the slurry playback approach for obtaining the slurry which has a property equivalent to 
a new slurry, and the slurry regenerative apparatus using it while reducing the amount of the slurry to 
discard and raising the regeneration rate of a slurry. 
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' * NOTICES * 

JPO and INPXT are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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MEANS 



[Means for Solving the Problem] The slurry playback approach of this invention is characterized by to 
provide the slurry concentration process of removing a part of said dispersion medium from said slurry, 
pH adjustment process of adjusting said condensed pH value of a slurry, and the recovery process that 
collects the abrasive grains and the dispersion media below predetermined particle size from the slurry 
to which said pH value was adjusted in the playback approach of the slurry which has an abrasive grain, 
a dispersion medium, and impurities (polish waste, the piece of a pad, the piece of a metal, piece of an 
oxide film, etc.). 

[0009] Moreover, the slurry playback approach of this invention is characterized by providing pH 
adjustment process of adjusting the pH value of said slurry, the slurry concentration process of removing 
said a part of dispersion medium from the slurry to which said pH value was adjusted, and the recovery 
process that collects the abrasive grains and dispersion media below predetermined particle size from 
said condensed slurry in the playback approach of the slurry which has an abrasive grain, a dispersion 
medium, and an impurity. 

[0010] By the slurry playback approach of this invention, these may be performed to coincidence 
besides performing a slurry concentration process and pH adjustment process separately, as described 
above. 

[001 1] Said concentration process can contact said slurry in the filter for concentration which passes 
only a dispersion medium, for example, and can be performed by removing the dispersion medium 
which passed this filter for concentration. 

[0012] As for said pH value, adjusting within the limits of specification is desirable, for example, it is 
within the limits of 10-1 1 in the slurry for oxide films. Adjustment of such a pH value can be performed 
by adding dispersants, such as a potassium hydroxide. 

[0013] Said recovery process can be performed by collecting the components which the filter for 
recovery which passes the abrasive grain below a dispersion medium and predetermined particle size 
was made to pass said slurry for example, and passed this filter for recovery. 

[0014] Moreover, the slurry regenerative apparatus of this invention is characterized by providing the 
circulation section which has the enriching section which removes a part of dispersion medium from 
said slurry, and pH controller which adjusts the pH value of said slurry, and the stripping section which 
is connected with said circulation section and collects the abrasive grains below a dispersion medium 
and predetermined particle size from said slurry in the regenerative apparatus of the slurry which has an 
abrasive grain, a dispersion medium, and an impurity. 

[0015] Said enriching section possesses the filter for concentration which passes only a dispersion 
medium, and said slurry stripping section possesses the filter for recovery which passes the abrasive 
grain below a dispersion medixmi and predetermined particle size. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained. 

[0017] Drawing 1 shows the example of the slurry playback approach of this invention. The slurry 

playback approach shown in drawing 1 (a) removes first a dispersion medium (liquid component which 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/24/07 



JP,2003-200347,A [MEANS] 



Page 2 of 4 



consists of moisture, a dispersant, a penetrant remover, etc.) more unnecessary than a used slurry, 
condenses a slurry, adds a dispersant to this condensed slurry, adjusts pH, and collects the abrasive 
grains and dispersion media which are needed at the end. The slurry playback approach shown in 
drawing 1 (b) removes a dispersion medium more unnecessary than the slurry to which the dispersant 
was first added to the used slurry, pH was adjusted, and this pH was adjusted, condenses a slurry, and 
collects the abrasive grains and dispersion media which are needed at the end. 

[0018] You may condense performing pH adjustment, as it is not necessary to necessarily perform such 
concentration and pH adjustment separately for example, and is shown in drawing 1 (c). Thus, efficient 
recovery of an abrasive grain is attained by adjusting pH before the process which collects the abrasive 
grains and dispersion media which are needed. 

[0019] Hereafter, drawing 1 (a) is explained as an example about the slurry playback approach of this 
invention. Drawing 2 shows an example which showed the concentration approach in a concentration 
process. In addition, in drawing 2 , drawing right-hand side is a concentration side, and shows the slurry 
condensed. Drawing left-hand side is a discharge side, and shows the dispersion medium removed from 
a slurry. In this invention, what it considers [ what ] as the filter 1 for concentration, for example, mainly 
passes only a dispersion medium 2, and passes neither an abrasive grain 3 nor an impurity 4 is used. As 
an abrasive grain 3, for example as an object for oxide films, cerium oxide (Ce02), a silica (Si02), etc. 
are mentioned, and an alumina (aluminum 203) etc. is mentioned as W, aluminum, and an object for 
Cu. Although it changes as a filter for concentration also with abrasive grains to be used, the hollow 
fiber whose aperture is 0.01-0.15 micrometers, for example is mentioned. As an object for oxide films, 
an about 0.05-micrometer thing has a desirable aperture especially as about 0.1 micrometers and an 
object for W. 

[0020] The slurry which you are going to make it condense fi-om the concentration side of such a filter 1 
for concentration, for example, a used slurry, is contacted, and the filter 1 for concentration is passed 
and a part of dispersion medium 2 is removed. Under the present circumstances, the abrasive grain 3 and 
impurity 4 which cannot pass the filter 1 for concentration remain to the slurry by the side of 
concentration. Since separation removal only of the dispersion medium can mainly be carried out 
according to this concentration process, the concentration of the slurry by the side of concentration can 
be raised. In addition, what is necessary is to remove no dispersion media and just to remove the 
dispersion medium of a superfluous part to the slurry concentration considered as a request at this 
concentration process. 

[0021] Moreover, pH adjustment process in this invention adds a dispersant to a slurry, and adjusts the 
pH value of a slurry. Since the penetrant remover etc. is mixed in a used slurry, the pH value is changing 
to the neutrality side rather than the new slurry. Thus, when a pH value changes, an abrasive grain etc. 
will condense. In such a case, when the recovery in the recovery process explained later becomes low 
and the reuse of such a slurry is carried out with CMP equipment etc., it may differ firom a slurry with 
the new homogeneity of polish etc. In this invention, a technical problem which was described above is 
cancelable by adjusting the pH value of a slurry. 

[0022] As a dispersant for performing such pH adjustment, KOH (potassium hydroxide), NH40H 
(ammonium hydroxide), etc. can perform an organic acid etc. to W and the slurry for aluminum by 
adding H202 (hydrogen peroxide) etc. at the slurry for oxide films at the slurry for Cu, for example. 
Within the limits of 10-1 1, by Cu, W, and the slurry for aluminum, the pH value of a slurry is 
considering as within the limits of 2-3, cancels condensation of an abrasive grain and becomes possible 
[ acquiring a polish property almost equivalent to a new slurry ] for example, at the slurry for oxide 
films. 

[0023] Moreover, drawing 3 shows the recovery approach in a recovery process. Drawing left-hand side 
is a collected side, and the slurry to which the thing containing the component which should be 
collected, for example, the above-mentioned concentration, pH adjustment, etc. were performed is 
arranged. Moreover, drawing right-hand side is a recovery side, and the dispersion medium 2 and 
abrasive grain 3 which were collected from the collected side are located. 

[0024] At the recovery process in this invention, as a filter 5 for recovery, the impurity of the magnitude 



http://www4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/24/07 



JPa003-200347,A [MEANS] 



Page 3 of 4 



more than fixed is not passed and the filter 5 for recovery which passes only the dispersion medium and 
abrasive grain which are considered as a request is used. Although it changes as such a filter for 
recovery also with abrasive grains to be used, the membrane filter whose aperture is 0.1-3 micrometers, 
for example is mentioned. Especially, in the case of the slurry for oxide films, that whose aperture is 
about 1 micrometer is desirable. 

[0025] If the slurry by which concentration and pH adjustment were performed to the side collected such 
filters 5 for recovery is arranged, since the abrasive grain 3 and dispersion medium 2 which are 
contained in a used slurry can pass the filter 5 for recovery, they will move to a recovery side. Moreover, 
like an impurity 4, since a big thing cannot pass the filter 5 for recovery, it remains to a collected side. 
[0026] Thus, the slurry in which an impurity is not contained can be obtained by collecting only what 
passed the filter 5 for recovery. Moreover, since a dispersion medium 2 and an abrasive grain 3 can be 
passed at an equivalent rate if such a filter 5 for recovery is used, it is not necessary to adjust 
concentration again by performing a recovery process, after adjusting the concentration of a collected 
side appropriately. Especially, the pH value of a slurry is adjusted appropriately and it becomes 
recoverable [ an efficient abrasive grain ] by arranging to a collected side, after canceling condensation 
of an abrasive grain. Thus, the collected slurry can be again used with CMP equipment. 
[0027] As explained above, while mainly removing a dispersion medium fi*om a slurry in this invention 
and adjusting the concentration of a slurry, the component to discard is lessened as much as possible by 
collecting only required components and not collecting unnecessary components from a slurry, and it 
becomes possible to raise the regeneration efficiency of a slurry. Moreover, efficient recovery of a slurry 
also becomes possible by performing pH adjustment of a slurry before a recovery process. 
[0028] Next, the slurry regenerative apparatus of this invention is explained. 
[0029] Drawing 4 is the schematic diagram having shown an example of the slurry regenerative 
apparatus of this invention. A new slurry is sent to CMP equipment 7 fi:*om the slurry installation tubing 
6, By being used with this CMP equipment 7, a penetrant remover, pad waste, etc. mix in a new slurry, 
and it becomes a used slurry. End storage of the used slurry is carried out through the used slurry 
exhaust pipe 8 to a storage tank 9. And it is sent to the circulation section 1 1 through piping 10 from a 
storage tank 9. 

[0030] The circulation section 1 1 consists of piping 13 and 14 for circulation connected to a recycle tank 

12 and this, and the enriching section 15, the density measurement section 16, and the pH controller 17 
are arranged in the middle of this circuit. 

[0031] The used slurry stored in the recycle tank 12 is sent to the enriching section 15 through the piping 

13 for circulation. The filter 1 for concentration (dispersion-medium removal filter) which is made to 
pass only a dispersion medium as shown in drawing 1 , and is removed is formed in this enriching 
section 15. Among the slurries sent to the enriching section 15, a part of dispersion medium passes the 
filter 1 for concentration, and it is discharged through the dispersion-medium exhaust pipe 18 outside. 
Moreover, the abrasive grain, impurity, and dispersion medium which did not pass the filter 1 for 
concentration are returned to a recycle tank 12 through the piping 14 for circulation connected to the 
enriching section 15. 

[0032] Thus, a superfluous dispersion medium can be removed from a slurry and the concentration of a 
slurry can be raised by circulating a slurry through the enriching section 15. It supervises by the density 
measurement section 16 prepared in the middle of the circuit, and the concentration of this slurry can 
close the valve 19 prepared in the piping 18 for dispersion-medium discharge when reaching 
predetermined concentration, can stop discharge of a dispersion medium, and can control the rise of 
concentration. 

[00.33] Next, circulating a slurry again, where a valve 19 is closed, from the pH controller 17, a 
dispersant is added and a pH value is adjusted to a predetermined value. By adjusting a pH value, 
condensation of an abrasive grain can be prevented and efficient recovery can be enabled at the 
following recovery process. 

[0034] This pH adjustment may be performed before concentration, and you may carry out to 
concentration and coincidence. In performing concentration and pH adjustment to coincidence, while 
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circulating a slurry where the valve 19 prepared in the piping 18 for dispersion-medium discharge is 
opened and removing a dispersion medium, from the pH controller 17, a dispersant is added and pH 
adjustment is performed. By doing in this way, pH adjustment and concentration can be performed to 
coincidence and the playback time amount of a slurry can be shortened sharply. 
[0035] Next, the slurry to which concentration and pH adjustment were performed is sent to a stripping 
section 20, A stripping section 20 mainly consists of a tank 21 for recovery, and a filter 5 for recovery. It 
seems that the filter 5 for recovery does not pass an impurity and passes only a dispersion medium and 
an abrasive grain as shown in drawing 3 . A hollow fiber etc. can be used as such a filter. 
[0036] It is made for this filter 5 for recovery to contact the slurry by which the side collected [ that ] 
was stored in the tank 21 for recovery, and the recovery side is connected to the piping 22 for recovery. 
Among the slurries stored in the tank 21 for recovery, the abrasive grain below a dispersion medium and 
fixed particle size passes the filter 5 for recovery, through the piping 22 for recovery, it is sent to CMP 
equipment 7 and a reuse is carried out. Moreover, the impurity which caimot pass the filter 5 for 
recovery is accumulated in the tank 21 for recovery as it is. 
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* * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this treuislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the gestalt of operation of this invention is explained with reference to an example. 

[0038] The equipment of a configuration as shown in drawing 4 as a slurry regenerative apparatus was 
produced. It became CMP equipment mainly fi-om Si02 (particle size about 0.05-1 micrometer), the 
new slurry (made in the Cabot corporation, SC-1) which contains KOH (potassium hydroxide) as a 
dispersant was introduced, and the used slurry discharged from this CMP equipment was obtained. This 
used slurry was introduced into the circulation section, KOH which is a dispersant was added to 
concentration and coincidence, and pH adjustment was performed to them. In addition, the pH value of a 
slurry was adjusted to 1 1, using MS-8102 (0.1 micrometers of apertures) as a filter for concentration. 
[0039] Next, the slurry to which concentration and pH adjustment were performed was introduced to the 
tank for recovery, the dispersibn media and abrasive grains which are considered as a request fi-om a 
slurry using the filter for recovery were collected, and it considered as the playback slurry. In addition, 
as a filter for recovery, CMP410-10 UV-M3 (1 micrometer of apertures) was used. 
[0040] Thus, the particle size distribution of the obtained playback slurry are shown in drawing 5 . As 
shown in drawing 5 , there was no impurity near 3 micrometers - 8 micrometer which was looked at by 
the used slurry in the playback slurry obtained with the slurry regenerative apparatus of this invention, 
and particle size distribution also became almost equivalent to a new slurry. 
[0041] Furthermore, the wafer was actually ground using such a playback slurry, and the polish rate 
(A/min) and the ground homogeneity (irregularity of a wafer) of a wafer were measured. A result is 
shown in drawing 6 and drawing 7 together with the case where a new slurry is used. 
[0042] As shown in drawing 6 and drawing 7 , there is no great difference at the case where the case 
where a playback slurry is used also in which sample, and a new slurry are used, and it was admitted that 
the playback slurry of this invention had a property almost equivalent to a new slurry. 
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* * NOTICES * 

JPO and INPIT are not responsible for any 
deunages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing having shown the process of the slurry playback approach of this invention. 
[Drawing 2] The general-view Fig. having shovra an example of the concentration approach in this 
invention. 

[Drawing 3] The general-view Fig. having shown an example of the recovery approach in this invention. 

[Drawing 4] The general-view Fig. having shown the slurry regenerative apparatus of this invention. 

[Drawing 5] Drawing having shown the particle size distribution of a playback slurry. 

[Drawing 6] Drawing having shown the result of the polish rate in the polish which used the playback 

slurry. 

[Drawing 7] Drawing having shown the homogeneity of the wafer in the polish which used the playback 
slurry, 

[Description of Notations] 

I .... Filter for concentration 
5 .... Filter for recovery 

II .... Circulation section 
15.... Enriching section 
17 .... pH controller 

20 .... Stripping section 
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